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ON THE ACTION O F  ALUM I N  BREAD-MAKING. 
BY J. WEST-KNIGHTS, F.C.S. 
Read before the Society of Public Analysts, on 18th February, 1880. 
To satisfy myself of the injurious action of alum in bread-making, I undertook the 
following experiments, the objects of which were chiefly to compare the digestibility of 
gluten-with and without alum-in an artificially prepared gastric juice. The results of 
my experiments, I think, will not be altogether uninteresting to Public ha lys t s  at 
large. 
The object of the baker in using alum seems to be a question upon which there are 
many opinions. It is frequently stated that it enables the bread to hold a larger quantity 
of water ; this I undoubtedly consider a mistake, as I have estimated the moisture in 
all samples of bread that have passed through my hands, and have found on the 
average, no difference in moisture whatever, between pure and alumed bread ; but I am 
inclined to think that it may cause bread, when first drawn from the oven, to have 
more water, as it is well known amongst bakers that alumed bread can be drawn 10 or 
12 minutes sooner than pure bread ; but this excess of moisture the bread does not 
retain. 
The supposition has, no doubt, arisen from the fact, that gluten prepared (by 
washing) from alumed flour, retains, after working up in the hand and squeezing, 
considerably more moisture than that from pure flour, which excess of water separates 
shortly afterwards on standing. Alum is also said to save labour in the kneading of the 
dough, and so be an inducement for the workman to use it against the knowledge and 
consent of his master ; how far this is correct I am unable to  say. It seems certain, 
however, that the action of alum on flour that has become unsound, by fermentation that 
has been induced by dampness or heat, is to arrest the change, by destroying or arrest- 
ing the action of the ferment, so that an apparently sound loaf can be produced from 
unsound flour. But if alum arrests the fermentation, and there can be little doubt 
that it does so, will it not act in the same way with the ferments of the saliva and 
gastric juice ? 
To test this question, I prepared some gluten with pure wheat flour, and weighed 
four portions of two grammes each, which were treated as follows :- 
I. was boiled ten minutes in pure distilled water. 
II. was boiled ten minutes in a weak solution of alum. 
III. was boiled ten minutes in weak alum and carbonate of soda solutions, with 
the resulting precipitate of hydrate of alumina. 
IV. was boiled ten minutes in weak alum and phosphate of soda solutions, and 
the resulting precipitate of phosphate of alumina. 
Each sample, after washing with water, was digested in 50 C.C. of an artificial 
gastric juice (consisting of pepsin and 0.2 per cent. hydrochloric acid), at a temperature 
of from 90° to 9 6 O  F. ; after five hours digestion, the residues that remained were 
removed, gently washed with distilled water, dried and weighed. 
I. had entirely dimppeared. 
11. A tough spongy residue remained, which weighed 1-05 grammes. 
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111. A similar residue remained, which weighed 0.90 grammes. 
IV. A similar residue, weighing 0.80 grammes. 
These experiments have been repeated, using lactic acid instead of hydrochloric, 
with similar results. 
I think the inference can fairly be drawn from these results, that gluten, after 
treatment with alum, or insoluble salts of alumina, is less soluble than ordinary gluten, 
in the gastric juice, by about one-half. Whether the alumina is in a soluble or 
insoluble form seems to have no great influence on its effects upon the gluten. 
The samples 
employed were :- 
I next compared the digestibility of pure and alumed bread. 
V. Pure bread made with yeast. 
VI. Bread made with same flour as above, and 6‘Alum Baking Powder’’ 
(containing about 30 per cent. of alum), in the proportion of a teaspoonful of baking 
powder to a pound of flour. 
Two grammes of crumb in each case were taken, in its natural state of moisture. 
After six hours digestion in 50 C.C. of gastric juice at 90° to 9 6 O  F,, the residues 
V. Residue weighed 0.40 grammes. 
VI. Residue weighed 0-66 grammes. 
If 40 be taken as the average percentage of moisture in bread, and that percentage 
deducted from the two grammes originally taken, it leaves 1.2 grammes of dry bread 
operated upon, of which, in the pure sample, 0.80 grammes, corresponding to 66 per 
cent. was dissolved; and in the alumed bread 0.54 grammes, or 45 per cent. only. 
Or, in other words, the pure bread was one-third more soluble in the gastric juice 
than the bread containing the 6 6  Alum Baking Powder.” 
I next tried the action of alum upon diastase. 
Two separate grammes of crushed malt were weighed, and to one was added 0.1 
grammes of crystallized alum ; both samples were then digested with 20 C.C. of water 
at a temperature of 160° F., and maintained at  that temperature half-an-hour, then 
filtered, and the residues washed with cold distilled water. 
The pure sample gave 0.70 grammes of extract. 
The sample containing alum gave 0.185 grammes only of extract, including the 
alum added, or that portion of it that was not retained in the residue. A conaiderable 
portion of the alum was in the extract, and no doubt a very much smaller quantity 
would have had the same effect. 
This experiment shows that alum exerts a very marked influence on the conversion 
of starch by diastase; as diastase is similar in its action to, and supposed to be 
identical with, ptyalin, the ferment of the saliva, I think this has 8 direct bearing upon 
the indigestibility of alumed bread ; for not only is the gluten of the bread but also 
the starch rendered much more indigestible by the presence of alnm. 
This powerful action of mere traces of alum or salts of alumina upon soluble 
gluten and diastase is, I think, sufficient foundation upon which to assert that alum, 
either in a soluble form or mixed with carbonate of soda, is injurious to health when 
introduced into bread : the extent of the injury may or may not be small. 
in each case were collected, washed, dried and weighed, with the following results :- 
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THE WORK DONE BY PUBLIC ANALYBTS DURING 1879 UNDER THE 
SALE O F  FOOD AND DRGGS ACT. 
WE are now preparing our Annual Tabulated Statement, which has always been received 
with so much interest, not only by the profession, but by Members of Parliament and 
the public at large. In order to  obtain the necessary particulars, we have prepared a 
short and concise form of Return, copies of mhich have been sent to nearly every Public 
Analyst in the kingdom. To any Public Analyst who has not received one we shall be pleased 
to send a copy on having a post card from him. As the tabulating the returns involves 
a considerable expenditure of time, and it is desired to publish the table in our April 
number, we should be glad to receive the forms filled up by the 17th inst. 
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